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(57) Abstract: A pistol grip casing (2) contains the two chucks (6 & 7) which are selectively positionable at their positions of use 
in front of the casing. A drive motor (31) is selectively connectable to the chuck at its position of use by the engagement of pinions 
O ( 34 & 35 ) wi 10 whichever of the pinions (10 & 1 1) is mounted on the respective drive shafts (8 & 9) of the chuck at the position of 
O use. Selection of the chuck (6 & 7) to be at the position of use is achieved by depressing a button (32) at the back of the casing (2) 
to move a drive shaft (30) of the motor (31) forwardly so that the pinions (34, 35, 10 & 1 1) disengage and a cog (18) at the other end 
Q of the motor drive shaft (30) engages the two cogs (16, 17) for rotating two parallel leadscrews (13, 14). Simultaneous rotation of 
the leadscrews (13, 14) causes the chucks (6 & 7) to be interchanged at the front of the casing (2). A solenoid (38) holds the button 
(32) depressed until sensors (39) detect the presence of the new chuck at its forward position in front of the casing (2). 
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IMPROVED TWIN CHUCK DRILL 

Field of the Invention : 

THIS INVENTION relates to a drill and is more specifically concerned with a portable 
pistol-grip drill. 

5 State of the Art: 

Pistol-grip drills are commonly pneumatically or electrically operated and have the 
advantage that they can be operated by using one hand. However their size and weight 
are limited by this requirement, and so is their power. If a large drill hole has to be 
formed the drill user will usually resort to a two-stage operation. First a pilot drill hole 
jQ will be made and then the required drill will be replaced in the drill chuck by a thicker 
drill which will follow the pilot hole and enlarge it to the required size. 



Replacing a pilot drill with a drill of larger size can be a nuisance, particularly when the 
user of the drill is standing on a ladder or using the drill in an overhead or otherwise 
awkward position. Attempts have been made to overcome this problem by providing a 

]5 drill with two chucks which can be loaded respectively with the, two drills required to 
form the desired drill hole. These two chucks may be provided at opposite ends of the 
drill on a drill head which can be bodily rotated about an upright axis to bring one or 
other of the two drills selectively to the drilling position. A drill having a rotatable drill 
head is a rather cumbersome item of equipment to use, and this has mitigated against its 

20 widespread use. 



Object of the Invention : 

An object of this invention is to provide an improved two-chuck drill. 
The Invention: 

In accordance with the present invention a portable, pistol-grip drill has a casing 
25 provided at its front end with two openings, a drive motor inside the casing and 
operated from the pistol-grip, two drill chucks selectively protectable through the 
respective openings to positions of use in front of the drill casing, a first mechanism 
operable to advance a selected chuck to its position of use and to retract the other chuck 



WO 2004/105986 PCT/AU2004/000330 

2 

inside the casing, a second mechanism for imparting rotational drive from the motor to ' 
the chuck in its position of use, first means for driving each of the two mechanisms 
from the drive motor, and, second means for selecting which of the chucks is to be 
present at its position use in front of the drill casing for enabling the drill-user to choose 
5 which of the mechanisms is to be operated. 

Advantages pf tfre Invention: 

The advantage of the invention is that it provides the user with the option of using two 
drills selectively at the front end of the drill without having to rotate a drill head or re- 
load a drill chuck. Problems associated with providing a rotatable drill head are thus 
10 avoided. 

Preferred features of the Invention : 

Conveniently the two chucks are each provided with a separate parallel drive shaft and 
the two drive shafts are respectively reciprocated in unison but in opposite directions by 
the first mechanism. This may be achieved by giving each chuck drive shaft a parallel 

■ 

15 leadscrew to control its position. The first mechanism suitable operates to produce a 
simultaneous rotation of the two leadscrews so that one retracts the associated drill 
chuck while the other advances its associated drill chuck towards its position of use in 
front of the drill. A sensor inside the front of the drill casing may be used to detect 
when the advancing drill chuck has reached its position of use and to then allow power 

20 from the drive motor to be applied to the shaft of the chuck projecting from the casing. 
Preferably the drive shafts of the chucks are not operable during operation of the first 
mechanism. 

In a preferred arrangement of the invention the drive motor is fixed in position inside 
the casing and has an associated epicyclic planetary gear box which is mounted on an 
25 output drive shaft of the motor. Such mounting is carried out in a way that allows the 
motor drive shaft to be reciprocated axially of its length in the casing and through the 
centre of the fixed drive motor. Such reciprocation maybe effected by a manual 
operation of the selector which conveniently takes the form of a nHnually-opecated 
button on the rear of the drill casing ..A device outside the casing 



t 



WO 2004/105986 



PCT/AU2004/000330 



3 

which, when operated, isolates the motor output drive from the chuck drive shafts by 
de-activation the second mechanism, and connect the output from the motor to operate 
the first mechanism. The rotational drive to the chucks then ceases and they can be 
safely interchanged at the front of the casing. This enables a larger drill carried by one 
5 chuck, to be brought to the front of the casing while the second chuck carrying a pilot 
drill of smaller diameter, is retracted into the casing. 

In the Drawing: 

The invention will now be described in more detail, by way of example, with reference 
to the accompanying drawing which shows a diagrammatic side view, partly in section, 
10 of a portable, electric, pistol-grip hand drill. 

Description of Illustrated Preferred Embodiment : 

The pistol-grip drill illustrated at 1 has a casing 2 provided at its front end 3 with two 
openings 4 and 5. Associated with respective openings are drill chucks 6 and 7 each 
mounted on one end of its own drive shaft 8 and 9 and having a gear 10 and 11 at its 

15 other end. The gear 11 is larger in diameter that the gear 10. The two chuck drive 
shafts 8 and 9 extend parallel to one another and can be reciprocated, together with their 
associated chucks, the casing 2 is provided with a pistol-grip 55 having a power- 
operating trigger 56 by operation of a first mechanism shown generally at 12 and 
located towards the forward end of the interior of the casing 2. The mechanism 12 

20 comprises two parallel leadscrews 13 and 14 which are positionally fixed while being 
capable of being rotated about their longitudinal axes when their respective cogs 16 and 
17 are engaged with a drive cog 18 located between their axes, as shown. The 
leadscrews 13 and 14 pass through threaded openings in respective slide bars 19 and 20. 
These are guided for movement along the axes of the leadscrews in opposite directions 

25 respectively, by having central slide bushes 21 and 22 through which pass the respective 
chuck drive shafts 8 and 9. The ends of the slide bars 19 and 20 remote from the 
leadscrews 13 and 14 are guided for sliding movement along respective rails 23 and 24 
fixed inside the casing 2. 
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The drive cog 18 is fixed to the forward end of a motor drive shaft 30 having its forward 
portion of larger cross-section than its rearward portion and which is splined in a 
slidable manner through a rotor 50' of a motor 31 fixed to the casing. The drive shaft 30 
has a button 32 at its rear end which protrudes from the back of the casing. The button 
5 32 does not participate in the rotation of the shaft 30 but can be depressed to control its 
axial position. An electromagnet 38 retains the button 38 in its depressed position until 
one of two sensing switches or sensors 39 at the forward end of the casing detects one 
of the chucks 6 and 7 being present at its position of use in front of the casing 2. 

The second of the motor drive shaft 30 between the motor 31 and the button 32 has 
10 attached to it a planetary gearbox 33 which is fixed to the drive shaft 30 so as to 
participate in its axial movement, and has a pair of differently-sized and axially-spaced 
pinions 34 and 35 fixed to its output shaft 36. Guide spindles 51 projecting in parallel 
rearwardly from the motor 31 pass through lugs 52 on the gearbox 33 to guide its 
movement. A compression spring 37 is located between the opposed ends of the motor 
25 31 and the planetary gearbox 33 and biases the shaft 30 and the planetary gearbox 33 
resiliency towards the rear of the casing 2. 

Slide bushes 40 and 41 attached to the motor 31 guide movement as the drive shafts 8 
and 9 to ensure that they slide parallel to one another. 

O peration o f the Preferred Embodiment: 

20 The drill illustrated operates as follows: 

A drill bit of the required diameter to make a hole of the desired size is loaded in the 
chuck 7. The button 32 at the back of the casing 2 is ipresaed and held elfirtranagnetijcaUy 
slide the drive shaft 30 forwardly through the fixed drive motor 31 so that the cog 18 at 
its forward end engages with both of the cogs 16 and 17. The planetary gearbox gear 33 

25 participates in the forward movement of the shaft 30 as the coil spring 37 is readily 
compressed. 

The drill operator then squeezes the power-operating trigger 56 on the drill pistol-grip 
55. The motor 31 rotates the drive shaft 30 and thus the cog 18 engages between the 
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two cogs 16 and 17. These rotate their associated leadscrews 13 and 14. The bars 19 
and 20 then travel in opposite directions so that the drill bit together with is chuck 6 is 
withdrawn into the casing 2 and the other chuck 7 simultaneously travels forwards to its 
operating position when it projects from the front of the casing 2. The trigger 56 is then 
5 released. The second chuck 7 can then be loaded with a smaller diameter drill bit which 
is to form the pilot hole. 

The button 32 is held in its depressed position by the electro-magnet 38 inside the 
casing, even after the manual pressure on it has been released, until one or other of the 
chucks 6, 7 is at its position of use. This results from the fact that the switch 39 

10 associated with the bar 20, de-energises the electric circuit to the electro-magnet 38 only 
when one of the chucks is in is position of use in front of the drill. Until this occurs, the 
planetary gearbox gear 33 remains in its forward position close to the rear side of the 
drive motor 31 and the two pinions 34 and 35 associated with the planetary gearbox 33 
are then held in positions at which they cannot be engaged by the gears 10 and 11. 

15 When the electro-magnet 38 is de-energised, the compression spring 37 biases the 
planetary gearbox 33 back to its reward position shown in the drawing. The power 
trigger 56 on the pistol grip is then released, allowing the pinion 35 to engage the gear 
11 which is then in its forward position. This also allows the cog 18 to disengage from 
between the two cogs 16 and 17. When the power trigger 56 is again depressed, the 

^ drive from the motor 31 is applied only to the drill chuck 7 which is now projecting 
from the front of the drill and has its pinion 1 1 in mesh with the gear 35. 

When the pilot hole has been made, the operator releases the power trigger 56 and 
presses the button 32 at the rear of the casing 2. The mechanism 12 then operates when 
the power trigger 56 is again depressed, to retract the required drill bit back into the 
25 casing 2 and advance the other drill bit to its position of use in front of the drill so that 
the pilot hole can be enlarged. The electro-magnet 38 is then de-energised by the sensor 
39 so that the planetary gear box 33 assumes the position illustrated. The drill is then 
again ready for use so that the required drill hole can be enlarged when the power 
trigger 56 is again depressed. 
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Drilling dust can be prevented from entering the openings into the front of the casing 
from which one of the chucks has been retracted by providing a fan impeller (not 
shown) inside the casing which is driven by the motor drive shaft 30 and provides a 
strong stream of air drawn into the casing from small apertures in its rear, the air stream 
5 blowing through the front of the casing so that its" discharges forwardly through the 
opening associated with the retracted chuck. 
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Claims : 

1. A portable, pistol-grip drill having a casing provided at its front end with two 
openings, a drive motor inside- the casing and operated from the pistol-grip, two drill 

» 

chucks selectively projectable through the respective openings to positions of use in 
5 front of the drill, a first mechanism operable to advance a selected chuck to its position 
of use and to retract the other chuck inside the casing, a second mechanism for 
imparting rotational drive from the motor to the chuck in its position of use, first means 
for driving each of the two mechanisms from the motor, and second means for selecting 
which of the chucks is to be present at its position of use in front of the drill casing. 

10 2. A drill as set forth in claim 1, in which the drive motor is fixed in position inside 
the casing and the second means which takes the form of a member manually-operable 
' from outside the casing and which activates said first means to disconnect one of the 
mechanisms and connect the other mechanism to be driven by the motor. 

3. A drill as set forth in claim 2, in which the member is an axially-reciprocable 

■ * 

15 drive shaft extending in a slidable manner through the motor and activates said first 
means to transmit the motor drive to which ever of the two mechanisms is selected for 
operation. 

4. A drill as set forth in claim 3, in which the drive shaft carries at one end a cog 
which, in one axial position of the drive shaft, engages with cogs of two leadscrews 

20 extending parallel to the drive shaft and rotatable to respectively retract one of the 
chucks into the casing while simultaneously advancing the other chuck to its position of 
use in front of the casing, the drive shaft carrying at its other end gearing which 
selectively engages gears on respective chuck-drive shafts so that in the displaced 
second axial position of the drive shaft whichever of the chucks is projecting from the 

25 forward end of the casing is selectively drivable by the motor drive shaft. 

5. A drill as set forth in any one of the above, claims in which sensing means 
detects whichever of the chucks has reached its forward position of use in front of the 
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casing and responds by disconnecting the motor drive applied to the first mechanism 
and applies it instead to the second mechanism. 

6. A drill as set forth in claim 5, in which energisation of an electromagnet 
controlled by the sensing means prevents the drive being transferred to the second 
mechanism until the first mechanism has finished operating. 
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